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(57) A deposition mask comprising a metallic plate.
The metallic plate includes: a first surface (101) and a
second surface (12) opposite to the first surface (101),
where the first surface (101) of the metallic plate includes
a first surficial hole (V1), and the second surface (102)
of the metallic plate includes a second surficial hole (V2),
a through hole is formed by a connection part (CA)

MASK FOR DEPOSITION AND OLED PANEL USING SAME

through which the first and second surficial holes (V1,
V2) communicate with each other, where the width of the
surficial hole (V2) is wider than that of the first surficial
hole (V1), where the through holes is arranged in line
with each other in the longitudinal direction, and is ar-
ranged to be staggered from the through holes of the
longitudinal direction in the transverse direction.
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Description
[Technical Field]

[0001] The embodiment relates to a deposition mask.
More particularly, an organic light emitting diode (OLED)
panel can be fabricated using the deposition mask ac-
cording to the embodiment.

[Background Art]

[0002] Asadisplaydevice havinghigherresolutionand
representing lower power consumption is required, var-
ious display devices, such as liquid crystal display devic-
es or electroluminescence display devices, have been
developed.

[0003] As the electroluminescence display devices
have more excellent characteristics including lower light
emitting, lower power consumption, and higher resolu-
tion than those of the liquid crystal display devices, the
electroluminescence display device have been spotlight-
ed as next generation display devices.

[0004] The electroluminescence display devices in-
clude organic and inorganic electroluminescence display
devices. In other words, the organic and inorganic elec-
troluminescence display devices may be distinguished
therebetween depending on materials of light emitting
layers.

[0005] Among them, the organic electroluminescence
display devices have attracted attention because the or-
ganic electroluminescence display devices have a wider
viewing angle and a rapider response speed, and require
lower power.

[0006] Organic materials of the light emitting layer may
be included in patterns to form pixels on a substrate
through a fine metal mask manner.

[0007] In this case, a fine metal mask, that is, a depo-
sition mask may have through holes corresponding to
patterns to be formed on the substrate. Therefore, as the
organic materials are deposited after the fine metal mask
is aligned on the substrate, red, green, and blue patterns
may be formed to form pixels.

[0008] A metallic plate used as the deposition mask
may be formed therein with through holes through an
etching process.

[0009] In this case, if a significant difference is made
between the thickness of the deposition mask measured
in a non-etched area and the thickness of the deposition
mask measured in an etched area to connect through
holes with each other and to support the through holes,
when the deposition mask is stretched, the deposition
mask may be twisted in the etched area. In addition, a
photoresist layer or a photosensitive film resist layer,
which prevents etching in the etching process, may be
delaminated. Accordingly, as etching uniformity may be
degraded, the uniformity of the through holes may be
degraded.

[0010] When the through holes are not uniform, dep-
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osition uniformity may be degraded. Accordingly, the
deposition efficiency of the pattern is lowered, so that the
process efficiency may be lowered.

[Disclosure]
[Technical Problem]

[0011] The embodiment provides a deposition mask
having uniform through holes.

[Technical Solution]

[0012] According to the embodiment, there is provided
adeposition mask including a metallic plate. The metallic
plate includes: an active area having a plurality of through
holes and a bridge interposed between the through holes;
and an unactive area provided at an outer portion of the
active area. The through hole is formed in a connection
part where a first surficial hole formed in a first surface
makes contact with a second surficial hole formed in a
second surface opposite to the first surface, a width of
the first surficial hole is smaller than a width of the second
surficial hole, a depth of the first surficial hole is smaller
than a depth of the second surficial hole, and a k value
calculated in Equation 1 is in a range of 0.65 or more to
less than 1.

Equation 1
H?
T—H

[0013] In the above equation, the T denotes a thick-
ness of the deposition mask measured in the unactive
area, the H1 denotes a thickness defined in a direction
of the first surface from the connection part at a point in
which a bridge interposed between two adjacent through
holes among the through holes has a maximum thick-
ness, and the H2 denotes a thickness defined in a direc-
tion of the second surface from the connection part at
the point in which the bridge interposed between the two
adjacent through holes has the maximum thickness.
[0014] According to the embodiment, there is provided
adeposition mask including a metallic plate. The metallic
plate includes: an active area including a plurality of
through holes and a bridge interposed between the
through holes; an unactive area provided at an outer por-
tion of the active area; a first half-etching part disposed
in the unactive area and positioned close to one longitu-
dinal end of the metallic plate; and a second half-etching
part positioned close to the other longitudinal end oppo-
site to the one longitudinal end, wherein a twisting index
o, which is calculated in Equation 2, is in a range of 0.85
to 1.15 when the metallic plate is stretched by force of
0.7 kgf in a longitudinal direction.
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Equation 2
28
o di+d2

[0015] In Equation 2, the d1 denotes a width of the
metallic plate measured at an unactive area interposed
between the first half-etching part and an active area ad-
jacentto the first half-etching part, the d2 denotes a width
of the metallic plate measured at an unactive area inter-
posed between the second half-etching part and an ac-
tive area adjacent to the second half-etching part, and
the B denotes a width of the metallic plate measured at
a middle point of the active area.

a

[Advantageous Effects]

[0016] As described above, according to the deposi-
tion mask of the embodiment, the thickness of the dep-
osition mask measured in the non-etched area can make
a slight difference from the thickness of the deposition
mask to connect the through holes with each other and
support the through holes. In other words, according to
the embodiment, the step difference resulting from the
difference between the thickness of the deposition mask
in an area where the organic material is deposited and
the thickness of the deposition mask in an area where
the organic material is not deposited can be reduced.
Accordingly, when the deposition mask is stretched, the
deposition mask can be prevented from being twisted in
the etched bridge to connect the through holes with each
other and to support the through holes.

[0017] In addition, according to the deposition mask of
the embodiment, in the process of etching the metallic
plate to form the through holes, the photoresist layer or
the photosensitive film resist layer, which prevents etch-
ing, is prevented from being delaminated. Accordingly,
as etching uniformity can be improved, the uniformity of
the through holes can be improved.

[0018] Therefore, in the OLED panel fabricated using
the deposition mask according to the embodiment, the
deposition efficiency of the pattern can be excellently rep-
resented, and the deposition uniformity can be improved.

[Description of Drawings]
[0019]

FIGS. 1 to 3 are schematic views to explain a process
of depositing an organic material on a substrate.
FIGS. 4 and 5 are plan views showing a deposition
mask.

FIG. 6 is a sectional view taken along line A-A’ of
FIG. 4.

FIG. 7 is a sectional view to explain a twisted index
ofthe deposition mask according to the embodiment.
FIG. 8 is a plan view to explain the twisted index of
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the deposition mask according to the embodiment.
FIG. 9 is a sectional view taken along line A-A’ of
FIG. 4 according to the embodiment.

FIG. 10 is a sectional view taken along line A-A’ ac-
cording to a comparative example.

FIG. 11 is a sectional view to explain a deposition
process using the deposition mask according to the
embodiment.

FIG. 12 is a sectional view to explain a deposition
process using the deposition mask according to the
comparative example.

[Best Mode]
[Mode for Invention]

[0020] Hereinafter, the embodiment will be described
with reference to accompanying drawing in detail.
[0021] In the following description referring to accom-
panying drawings, the same elements will be assigned
with the same reference numerals, and the repetition in
the description of the same elements will be omitted in
order to avoid redundancy.

[0022] The terms "first" and "second" can be used to
explain components, and the components are not limited
to the term. The terms "first" and "second" are used only
to distinguish one component from another component.
[0023] When a predetermined part "includes" a prede-
termined component, the predetermined part does not
exclude other components, but may further include other
components unless otherwise indicated.

[0024] The thicknesses and sizes of each layer (film),
region, pattern, or structures shown in the drawings may
be exaggerated, omitted or schematically drawn for the
purpose of convenience or clarity. In addition, the sizes
of elements do not utterly reflect actual sizes.

[0025] Hereinafter, a process of depositing an organic
material on a substrate will be described with reference
to FIGS. 1 to 3.

[0026] FIG. 1 is a view showing an organic material
depositing device including a depositing mask 100 ac-
cording to the embodiment.

[0027] The organic material depositing device may in-
clude the deposition mask 100, a mask frame 200, a sub-
strate 300, an organic material deposition container 400,
and a vacuum chamber 500.

[0028] The deposition mask 100 may include a plurality
of through holes. The deposition mask 100 may be a
metallic plate including a plurality of through holes. In this
case, the through holes may be formed corresponding
to a pattern to be formed on the substrate.

[0029] The mask frame 200 may include an opening.
The through holes of the deposition mask 100 may be
provided in an area corresponding to the opening. Ac-
cordingly, the organic material fed to the organic material
deposition container 400 may be deposited on the sub-
strate 300. The deposition mask may be provided and
fixed onto the substrate 300. For example, the deposition
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mask may be stretched and fixed onto the mask frame
200 through a welding process.

[0030] Referringto FIGS. 1 and 2, the deposition mask
100 may be stretched from the outermost edge of the
deposition mask 100 in opposite directions to each other.
One end and an opposite end of the deposition mask 100
may be stretched in opposite directions to each other
along the length of the deposition mask 100. One end
and an opposite end of the deposition mask 100 may be
provided in parallel to each other while facing face each
other. One end of the deposition mask 100 may be one
of end portions forming four edges provided at the out-
ermost portions of the deposition mask 100. Forexample,
the deposition mask 100 may be stretched by force of
0.4 kgf to 1.5 kgf. Accordingly, the deposition mask 100
may be mounted on the mask frame 200.

[0031] Next, the deposition mask 100 may be fixed on-
to the mask frame 200 by welding. Subsequently, a por-
tion of the deposition mask 100, which is located at an
outer portion of the mask frame 200, may be removed
by cutting. For example, since the deposition mask 100
is deformed in the welding process, a portion of the dep-
osition mask 100 may be removed when the deposition
mask 100 may be provided in an area except for a fixing
area in which the deposition mask 100 and the mask
frame 200 are fixed to each other.

[0032] Referring to FIGS. 1 and 3, the substrate 300
may be a substrate used to fabricate a display device. In
order to form pixels representing three primary colors of
light, red, green, and blue patterns may be formed on the
substrate 300.

[0033] The organic material deposition container 400
may be a crucible. An organic material may be provided
in the crucible.

[0034] As heatand/or currentis applied to the crucible
in the vacuum chamber 500, the organic material may
be deposited on the substrate 300.

[0035] FIG. 3is an enlarged view showing one through
hole of the deposition mask 100.

[0036] The deposition mask 100 may include a first
surface 101 and a second surface 102 opposite to the
first surface 101.

[0037] Thefirstsurface 101 of the deposition mask 100
may include a first surficial hole V1, and the second sur-
face 102 of the deposition mask 100 may include a sec-
ond surficial hole V2.

[0038] The through hole may be formed by a connec-
tion part CA through which the first and second surficial
holes V1 and V2 communicate with each other.

[0039] The width of the surficial hole V2 may be wider
than that of the first surficial hole V1. In this case, the
width of the first surficial hole V1 may be measured on
the first surface 101, and the width of the second surficial
hole V2 may be measured on the second surface 102.
[0040] The first surficial hole V1 may be provided to-
ward the substrate 300. Accordingly, the first surficial
hole V1 may have a shape corresponding to a deposition
material D, that is, a pattern.
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[0041] The second surficial hole V2 may be provided
toward the organic material deposition container 400. Ac-
cordingly, the second surficial hole V2 may widely receive
the organic material fed from the organic material depo-
sition container 400, and fine patterns may be rapidly
formed on the substrate 300 through the first surficial
hole V1 having a width narrower than that of the second
surficial hole V2.

[0042] FIGS. 4 and 5 are front views of the deposition
mask 100.
[0043] The deposition mask 100 may include aplurality

of through holes. The through holes shown in FIG. 4 may
represent the second surficial hole V2. When measuring
a horizontal diameter Cx and a vertical diameter Cy of
one through hole, that is, a reference hole, the difference
between horizontal diameters Cx of adjacent holes (total
six holes as shown in the drawing) and the difference
between vertical diameters Cy of the holes may be real-
ized in the range of 2% to 10%. In other words, when the
difference in size between the adjacent holes to one ref-
erence hole is realized in the range of 2% to 10%, the
deposition uniformity may be ensured.

[0044] For example, the difference in size between the
reference hole and the adjacent holes may be in the
range of 4% to 9%. For example, the difference in size
between the reference hole and the adjacent holes may
be in the range of 5% to 7%.

[0045] When the difference in size between the refer-
ence hole and the adjacent holes is less than 2%, Moire
may be caused at a higher rate in an organic light emitting
diode (OLED) panel after the deposition process. When
the difference in size between the reference hole and the
adjacent holes exceeds 10%, a color stain may be
caused at a higher rate.

[0046] According to the embodiment, the difference in
size between the reference hole and the adjacent holes
may be realized to =3um or less. Accordingly, the dep-
osition efficiency may be improved.

[0047] The through holes may be aligned in line with
each other or offset from each other according to direc-
tions.

[0048] For example, referring to FIG. 4, the through
holes may be aligned inline with each other in longitudinal
and transverse directions.

[0049] For example, referring to FIG. 5, the through
holes may be arranged in line with each other in the lon-
gitudinal direction, and may be arranged in the transverse
direction.

[0050] A first diameter of the through hole measured
in the longitudinal direction may correspond to or be dif-
ferent from a second diameter of the through hole meas-
ured in the transverse direction. In addition, a third diam-
eter of the through hole measured in a first diagonal di-
rection corresponding to a direction of a section taken
along line A-A’ may correspond to or may be different
from a fourth diameter measured in a second diagonal
direction crossing the first diagonal direction. The through
hole may be rounded.
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[0051] FIG. 6 is an enlarged view showing sections of
a plurality of through holes.

[0052] Referring to FIG. 6, the deposition mask 100
may include a metallic material. The deposition mask 100
may be provided in the form of a poly crystal, and may
have a face-centered cube structure.

[0053] For example, the deposition mask 100 may in-
clude a nickel alloy. For example, the deposition mask
100 may include Invar containing about 35 to 37 % by
weight of nickel (Ni), about 63 to 65 % by weight of iron
(Fe), and a very small amount of at least one among C,
Si, S, P, Cr, Mo, Mn, Ti, Co, Cu, Fe, Ag, Nb, V, In, and
Sb. The very small amount mentioned above may refer
to 1 % by weight or less. In detail, the very small amount
mentioned above may refer to 0.5 % by weight or less.
However, the embodiment is not limited thereto, but the
deposition mask 100 may include various metallic mate-
rials.

[0054] Thedeposition mask 100 may include a plurality
of first surficial holes V1 in the first surface 101. The first
surficial hole V1 may include a first sub-first surficial hole
V1a, and a second sub-first surficial hole V1b adjacent
to the first sub-first surficial hole V1a.

[0055] Thedeposition mask 100 may include a plurality
of second surficial holes V2 in the second surface 102.
The second surficial hole V2 may include a first sub-sec-
ond surficial hole V2a, and a second sub-second surficial
hole V2b adjacent to the first sub-second surficial hole
V2a.

[0056] The first sub-first surficial hole V1a communi-
cates with the first sub-second surficial hole V2a through
a connection part CA to define one through hole, and the
second sub-first surficial hole V1b communicates with
the second sub-second surficial hole V2b through a con-
nection part CA to define another through hole. In other
words, the deposition mask 100 may include a plurality
of through holes.

[0057] The deposition mask 100 may have a thickness
T of 10 um to 50 um. For example, the deposition mask
100 may have the thickness T of 10 um to 30 um. When
the thickness T of the deposition mask 100 is less than
10 um, the fabrication efficiency may be lowered.
[0058] When the thickness T of the deposition mask
100 exceeds 50 um, the efficiency of a process of forming
the through holes may be lowered. In this case, the thick-
ness T of the deposition mask 100 may refer to a thick-
ness measured after a rolling process.

[0059] Thethickness T ofthe deposition mask 100 may
be 50 um or less. For example, the thickness of the dep-
osition mask 100 may be 30 um or less.

[0060] The deposition mask 100 may have through
holes having widths which are mutually different from
each other in a thickness direction of the through holes.
[0061] For example, a width W1 of the first sub-first
surficial hole V1a may be wider than a width W3 of the
connection part CA. In detail, the width of the through
hole may be reduced along the first sub-first surficial hole
V1a from the first surface 101 toward the connection part
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CA. In more detail, the width of the through hole may be
gradually reduced along the first sub-first surficial hole
V1a from the first surface 101 toward the connection part
CA.

[0062] Forexample, a width W2 of the first sub-second
surficial hole V2a may be wider than the width W3 of the
connection part CA. In detail, the width of the through
hole may be reduced along the first sub-second surficial
hole V2a from the second surface 102 toward the con-
nection part CA. In more detail, the width of the through
hole may be gradually reduced along the first sub-second
surficial hole V2a from the second surface 102 toward
the connection part CA.

[0063] The thickness of the through hole may be 20
Am or more.
[0064] Forexample, atleast one of the width W1 of the

first sub-first surficial hole V1a and the width W2 of the
first sub-second surficial hole V2a may be in the range
of 20 um to 50 um. For example, at least one of the width
W1 of the first sub-first surficial hole V1a and the width
W2 of the first sub-second surficial hole V2a may be in
the range of 30 um to 50 um. For example, at least one
of the width W1 of the first sub-first surficial hole V1a and
the width W2 of the first sub-second surficial hole V2a
may be in the range of 20 um to 40 um.

[0065] In detail, the width W1 of the first sub-first surfi-
cial hole V1a may be in the range of 20 um to 50 um,
and the width W2 of the first sub-second surficial hole
V2a may be in the range of 50 um to 90 um. For example,
the width W1 of the first sub-first surficial hole V1a may
be in the range of 20 um to 50 xm, and the width W2 of
the first sub-second surficial hole V2a may be in the range
of 60 um to 90 um. For example, the width W1 of the
first sub-first surficial hole V1a may be in the range of 30
pum to 50 um, and the width W2 of the first sub-second
surficial hole V2a may be in the range of 70 xm to 90 um.
[0066] A depth H2 of the first sub-second surficial hole
V2a may be larger than a depth H1 of the first sub-first
surficial hole V1a.

[0067] Meanwhile, the relation ratio of the depth H1 of
the first sub-first surficial hole V1a to the thickness T of
the deposition mask 100 may be 1: (3-30). For example,
the relation ratio of the depth H1 of the first sub-first surfi-
cial hole V1a to the thickness T of the deposition mask
100 may be 1: (3.5-12.5). For example, the relation ratio
of the depth H1 of the first sub-first surficial hole V1a to
the thickness T of the deposition mask 100 may be 1:
(4.5-10.5).

[0068] When the relation ratio of the depth H1 of the
first sub-first surficial hole V1a to the thickness T of the
deposition mask 100 exceeds the above range, the depth
H1 of the first sub-first surficial hole V1a is increased, so
that the change in the thickness of the organic material
isincreased. Accordingly, an area where the organic ma-
terial is not deposited may be produced. Therefore, the
fabrication yield rate of the OLED panel fabricated
through the deposition mask may be degraded.

[0069] The depth H1 of the first sub-first surficial hole
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V1amay beintherange of 0.1 umto 7 um. For example,
the depth H1 of the first sub-first surficial hole V1a may
beintherange of2 umto 6.5 um. For example, the depth
H1 of the first sub-first surficial hole V1a may be in the
range of 2 um to 4.5 um. When the depth H1 of the first
sub-first surficial hole V1a is less than 0.1 um, the dep-
osition efficiency of the organic material through the dep-
osition mask may be lowered. When the depth H1 of the
first sub-first surficial hole V1a exceeds 7 um, a fine pat-
tern may not be formed, and an area where the organic
material is not deposited may be produced. Therefore,
the fabrication yield rate of the OLED panel fabricated
through the deposition may be degraded.

[0070] The depth H2 of the first sub-second surficial
hole V2a may be in the range of 15 um to 25 um. For
example, the depth H2 of the first sub-second surficial
hole V2a may be in the range of 20 um to 25 um.
[0071] An inclination angle of a line to link a predeter-
mined point A1 at an end of the connection part CA with
apredetermined point B1 atan end of the first sub-second
surficial hole V2a may be in the range of 20° to 70°. For
example, the inclination angle of the line to link the pre-
determined point A1 at the end of the connection part CA
with the predetermined point B1 at the end of the first
sub-second surficial hole V2a may be in the range of 30°
to 60°. For example, the inclination angle of the line to
link the predetermined point A1 at the end of the connec-
tion part CA with the predetermined point B1 at the end
of the first sub-second surficial hole V2a may be in the
range of 32° to 38° or the range of 52° to 58°. When the
inclination angle of the line to link the predetermined point
A1 at the end of the connection part CA with the prede-
termined point B1 at the end of the first sub-second surfi-
cial hole V2ais in the range of 20° to 70°, the deposition
uniformity may be improved. When the inclination angle
is out of the above range, an area where the organic
material is not deposited may be produced. Accordingly,
the deposition efficiency and the process efficiency may
be lowered.

[0072] The width of the through hole may be reduced
along the first surficial hole V1 toward the connection part
in a depth direction of the deposition mask 100. For ex-
ample, the inner surface of the first surficial hole V1 may
have a structure with a curvature. In addition, the width
of the through hole may be reduced along the second
surficial hole V2 toward the connection part in the depth
direction of the deposition mask 100. For example, the
inner surface of the second surficial hole V2 may have a
structure with a curvature. Accordingly, the introduction
material of the deposition material may be adjusted, and
the deposition uniformity may be improved as compared
to a simple slope structure.

[0073] The difference W1-W3 between the width W1
of the first sub-first surficial hole V1a and the width W3
of the connection part CA may be in the range of 0.2 um
to 14 um.

[0074] A vertical distance between a predetermined
point C1 at the end of the first sub-first surficial hole V1a
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and a predetermined point A1 atthe end ofthe connection
part CA may be in the range of 0.1 um to 7 um. The
vertical distance between the predetermined point C1 at
the end of the first sub-first surficial hole V1a and the
predetermined point A1 at the end of the connection part
CA may be in the range of 1 um to 6 um. The vertical
distance between the predetermined point C1 at the end
of the first sub-first surficial hole V1a and the predeter-
mined point A1 at the end of the connection part CA may
be in the range of 2 um to 4.5 um.

[0075] When the vertical distance is less than 0.1 um,
the deposition efficiency of the organic material through
the deposition mask 100 may be lowered. When the ver-
tical distance exceeds 7 um, the fine pattern may not be
formed, and an area where the organic material is not
deposited may be produced. Therefore, the fabrication
yield rate of the OLED panel fabricated through the dep-
osition may be degraded.

[0076] As the first surficial hole V1 is formed, an edge
portion of an open area in the first surface 101, that is,
an outer portion of the open area may have a curvature.
In addition, as the second surficial hole V2 is formed, an
edge portion of an open area in the second surface 102,
that is, the outer portion of the open area may have a
curvature. For example, the edge portion of the open
area may have a rounding structure with a curvature in
a predetermined range. The diameter of a virtual circle
formed by increasing a curvature of the rounded portion
of the edge part may be in the range of 5 um to 20 um.
For example, the diameter of a virtual circle formed by
increasing the curvature of the rounded portion of the
edge part may be in the range of 7 um to 15 um. The
diameter of a virtual circle formed by increasing the cur-
vature of the rounded portion of the edge part may be in
the range of 8 um to 12 um. In the above range, the
higher deposition rate may be represented and the dep-
osition material may be uniformly deposited.

[0077] When the diameter of the virtual circle formed
by increasing the curvature of the rounded portion of the
edge part may be less than 5um, the deposition rate may
not be greatly changed when comparing with the case
that the curvature is not increased. When the diameter
of the virtual circle formed by increasing the curvature of
the rounded portion of the edge part may exceed 20 um,
the deposition rate may be lowered.

[0078] A width W5 of the second sub-second surficial
hole V2b may be wider than a width W4 of the second
sub-first surficial hole V1b. For example, the width W4
of the second sub-first surficial hole V1b may be wider
than a width W6 of the connection part CA. In detail, the
width of the through hole may be reduced along the sec-
ond sub-first surficial hole V1b from the first surface 101
toward the connection part CA. In detail, the width of the
through hole may be gradually reduced along the second
sub-first surficial hole V1b from the first surface 101 to-
ward the connection part CA.

[0079] For example, the width W5 of the second sub-
second surficial hole V2b may be wider than the width
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W6 of the connection part CA. In detail, the width of the
through hole may be reduced along the second sub-sec-
ond surficial hole V2b from the second surface 102 to-
ward the connection part CA. In more detail, the width of
the through hole may be gradually reduced along the
second sub-second surficial hole V2b from the second
surface 102 toward the connection part CA.

[0080] A depth H4 of the second sub-second surficial
hole V2b may be larger than a depth H3 of the second
sub-first surficial hole V1b.

[0081] Referringto FIGS. 7 and 8, the deposition mask
100 may include an active area AA including a plurality
of through holes H and a bridge BR interposed between
the through holes, and an unactive area UA provided at
an outer portion of the active area.

[0082] The active area AA may be an inner area when
the outer portions of the outermost through holes are
connected with each other. The unactive area UA may
be an outer area when the outer portions of the outermost
through holes are connected with each other. In detail,
the end portion of the second surficial hole of the outer-
most hole may serve as the boundary between the active
area AA and the unactive area UA.

[0083] TheactiveareaAAreferstoanareaattheinside
of end points of the outermost second surficial hole V2,
that is, an area allowing the introduction of the deposition
material therein and provided therein with the second
surficial hole V2. Meanwhile, an area located at the out-
side of end portions of the outermost second surficial
hole V2, that is, an area, which is not involved in the
deposition process, is defined as the unactive area UA.
[0084] The deposition mask 100 provided in the active
area AA may support a plurality of through holes. In other
words, a bridge may be provided between the through
holes. In detail, the bridge may be provided between ad-
jacent through holes. The though holes may be support-
ed in uniform size by a first bridge part located on the
first surface of the deposition mask 100 and a second
bridge part located on the second surface of the metallic
plate.

[0085] In addition, the deposition mask 100 provided
in the active area AA may be an area (deposition area)
involved in the deposition process to deposit an organic
material, which is fed from the organic material deposition
container, with a pattern width in a predetermined range
on the substrate in the deposition process of the organic
material.

[0086] The deposition mask 100 provided in the unac-
tive area UA may be a non-etched area which does not
include anopen area. In other words, since the deposition
mask 100 provided in the unactive area UA does not
include the open area to pass through the organic mate-
rial in the deposition process of the organic material, the
deposition mask 100 may not be involved in the deposi-
tion process.

[0087] The unactive area UA may include a first half-
etching part E and a second half-etching part E.

[0088] Referring to FIG. 7, the first and second half-

10

15

20

25

30

35

40

45

50

55

etching parts E may include a groove formed in a first
surface of the metallic plate. In other words, the first and
second half-etching parts E may be formed therein with
the groove as the first surface of the deposition mask
100, which is located in the unactive area UA, is partially
etched. Accordingly, the deposition mask may have a
step difference at an area where the first and second
half-etching parts E are formed.

[0089] The deposition mask may have mutually differ-
ent thickness in the unactive area UA. The thickness of
a portion of the unactive area UA, which is not etched,
may be greater than the thickness of a portion of the
unactive area UA having the half-etching part E. For ex-
ample, the first half-etching part and the second half-
etching part may have a depth greater than a depth from
the first surface to the through hole, and may be smaller
than a depth of the second surficial hole. That is, the first
half-etching part and the second half-etching part may
be formed at a depth greater than the depth from the first
surface to the connection part CA on the first surface.
For example, the area where the half-etching part E is
provided may have 1/2 of the thickness T measured in
the portion of the unactive area UA which is not etched.
[0090] The half-etching part E and/or a peripheral area
of the half-etching part E may be an area welded to the
mask frame. For example, as the half-etching part E
and/or the peripheral area of the half-etching part E is
deformed through the welding process, the half-etching
part E and/or the peripheral area of the half-etching part
E may be fixed to the mask frame 200. In detail, the
groove of the half-etching part E may be partially or en-
tirely filled with a welding material.

[0091] Referring to FIG. 8, both end portions of the
deposition mask 100 provided in the unactive area UA
may be stretched in a horizontal direction, and fixed onto
the mask frame. In more detail, one end and an opposite
end of the deposition mask provided in the unactive area
UA may be provided in parallel to a y axis direction, and
may be stretched in an x axis direction perpendicular to
the y axis direction, that is, horizontal direction.

[0092] The half-etching part E provided in the unactive
area UA may partially or entirely have a rounded shape.
For example, the half-etching part E provided in the un-
active area UA may have a half-moon shape. In other
words, the half-etching part E may have a linear shape
or a curved shape. In detail, the half-etching part E may
include a linear part extending in the vertical direction of
the deposition mask and a curved part formed by linking
both end portions of the linear part. In this case, the linear
part may form an angle vertical to an end portion forming
an x axis direction edge of the deposition mask. The linear
part may have a length sufficient to cross the through
holes. The linear part may be parallel to a vertically ex-
tending virtual line formed by linking the end portions of
the second surficial holes located at the boundary be-
tween the active area and the unactive area. Meanwhile,
the curved part may have a uniform curvature. In addition,
the curved part may have mutually different curvatures
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depending onthelocations. For example, on the assump-
tion that the vertical length of the deposition mask is c,
the curved part may have a curvature increased toward
a point of 1/2 of the length. However, the embodiment is
not limited thereto, but the half-etching part E may have
a rectangular shape.

[0093] Referring to FIGS. 6, 7, and 9, in the case of
the deposition mask according to the embodiment, the
step difference of the deposition mask between the active
area AA and the unactive area UA may be reduced.
[0094] Ak value calculated through following Equation
1 may represent the ratio of the difference between the
thickness of the deposition mask 100 in the unactive area
UA, that is, the non-etched area, and the thickness of the
deposition mask 100 in the active area AA, that is, the
etched area.

Equation 1

=
YT’

[0095] In Equation 1, T denotes the thickness T of the
deposition mask 100 measured in the unactive area UA.
In this case, T may be measured in the non-etched area.
In other words, T is measured in an area where the half-
etching part is not formed.

[0096] In Equation 1, H1 denotes a thickness defined
in a direction of the first surface from the connection part
at a point in which a bridge interposed between two ad-
jacentthrough holes among the through holes has a max-
imum thickness, and H2 denotes a thickness defined in
a direction of the second surface from the connection
part at the point in which the bridge interposed between
the two adjacent through holes has the maximum thick-
ness.

[0097] InEquation1,H1and H2 are thicknesses meas-
ured from a bridge interposed between two through holes
which are adjacent to each other in a diagonal direction
among the through holes.

[0098] For example, H2 may refer to the shortest dis-
tance formed from the connection part CA to the second
surface 102 provided therein with the second surficial
hole V2 while being measured at the point in which a
predetermined bridge has a maximum thickness. The
shortest distance may be measured in the thickness di-
rection of the substrate.

[0099] Inthe case of the deposition mask according to
the embodiment, the k value calculated through Equation
1 may be in the range of 0.65 or more to less than 1.
[0100] Inthe case of the deposition mask according to
the embodiment, the k value calculated through Equation
1 may be in the range of 0.8 or more to less than 1.0.
[0101] In other words, the thickness of the deposition
mask measured in the non-etched area may make a
slight difference from the thickness of the deposition
mask to connect the through holes with each other and
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support the through holes, or the step difference may not
be formed between the deposition mask in the non-
etched area and the deposition mask in the etched area.
Accordingly, when the deposition mask is stretched, the
deposition mask may be prevented from being twisted in
the etched area. In addition, the deposition mask accord-
ing to the embodiment may prevent the photoresist layer
or the photosensitive film resist layer, which prevents
etching in the etching process, from being delaminated.
Accordingly, as etching uniformity may be improved, the
uniformity of the through holes may be improved. Accord-
ing to the embodiment, the difference in size between
the reference hole and the adjacent holes may be real-
ized with =3 um or less, so that the deposition efficiency
may be improved.

[0102] When the k value calculated through Equation
1 is less than 0.65, a significant difference is made be-
tween the thickness of the deposition mask measured in
the unactive area UA, that is, the non-etched area and
the thickness of the deposition mask to connect the
through holes with each other and to support the through
holes in the active area AA, that is, the etched area. Ac-
cordingly, when the deposition mask is stretched, the
deposition mask may be prevented from being twisted in
the etched area.

[0103] Hereinafter, problems occurring when H2 has
a small value will be described with reference to FIG. 10.
When the k value is decreased as the value of H2 is
decreased, the photoresist layer or the photosensitive
film resist layer, which prevents etching in the etching
process, may be delaminated. In addition, as the etching
uniformity is degraded, the uniformity of the through holes
may be degraded. When the through holes are not uni-
form, the uniformity of the deposition may be degraded.
Accordingly, the deposition efficiency of the pattern is
lowered, so that the process efficiency may be lowered.
[0104] Hereinafter, a twisted index will be described
with reference to FIGS. 7 and 8. When the deposition
mask is stretched in the longitudinal direction, that is, the
horizontal direction, the degree that the deposition mask
is twisted may be expressed as o which is a twisted index
in Equation 2.

Equation 2
2B
T dl+ 42

[0105] The twisted index o is measured when the me-
tallic plate is stretched by force of 0.7 kgf in the longitu-
dinal direction.

[0106] In Equation 2, the d1 denotes a width of the
metallic plate measured at an unactive area interposed
between the first half-etching part and an active area ad-
jacentto the first half-etching part, the d2 denotes a width
of the metallic plate measured at an unactive area inter-
posed between the second half-etching part and an ac-

0
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tive area adjacent to the second half-etching part, and
the B denotes a width of the metallic plate measured at
a middle point of the active area.

[0107] The active area and the unactive area may be
divided into a first boundary area BA1 and a second
boundary area BA2 in the vertical direction. A plurality of
through holes and a bridge may be included between the
first and second boundary areas BA1 and BA2.

[0108] A plurality of half-etching parts E may be includ-
ed in the unactive area UA. For example, firstand second
half-etching parts E may be included in the unactive area
UA. An active area adjacent to the first half-etching part
may be the first boundary area BA1. An active area ad-
jacent to the second half-etching part may be the second
boundary area BA2. In detail, one half-etching part E,
which is the first half-etching part, may be provided at an
unactive area UA adjacentto the firstboundary area BA1.
Another half-etching part E, which is the second half-
etching part, may be provided at an unactive area UA
adjacent to the second boundary area BA2. In this case,
curved parts of the half-etching parts E may have the
shapes of protruding in the relevant horizontal stretching
direction. Accordingly, the half-etching parts E may dis-
perse stress applied when the deposition mask is
stretched.

[0109] One lateral side of the half-etching part E adja-
cent to the first boundary area BA1 may be defined as a
third boundary area BA3. One lateral side of the half-
etching part E adjacentto the second boundary area BA2
may be defined as a fourth boundary area BA3.

[0110] In other words, the thickness of the metallic
plate may be changed by the though holes from the first
boundary area BA1 and the second boundary area BA2.
In addition, the thickness of the metallic plate may be
changed by the grooves from the third boundary area
BA3 and the fourth boundary area BA4. In detail, the first,
second, third, and fourth areas BA1, BA2, BA3, and BA4
may be areas representing boundaries of points where
the thickness of the metallic plate is changed due to etch-
ing.

[0111] In Equation 2, the d1 denotes the width of the
metallic plate measured at the unactive area interposed
between the first half-etching part and the active area
adjacent to the first half-etching part, and the d2 denotes
the width of the metallic plate measured at the unactive
area interposed between the second half-etching part
and the active area adjacent to the second half-etching
part.

[0112] In other words, the d1 and the d2 denote the
vertical lengths of the deposition mask measured at 1/2
of the distance between the linear part of the half-etching
partlocated in the unactive area UA and the second surfi-
cial holes located at the boundary between the active
area and the unactive area.

[0113] In Equation 2, the B denotes the width of the
metallic plate measured at the middle point of the active
area. In other words, the B denotes the vertical length of
the deposition mask measured at 1/2 of the distance be-

10

15

20

25

30

35

40

45

50

55

tween the measurement point of the d1 and the meas-
urement point of the d2.

[0114] The deposition mask according to the embodi-
ment may have the twisted index o in the range of 0.85
to 1.15 calculated through Equation 2. For example, the
deposition mask according to the embodiment may have
the twisted index o in the range of 0.9 to 1.1 calculated
through Equation 2.

[0115] Since the deposition mask according to the em-
bodiment may have a twisted index a in the range of 0.85
to 1.15, tensile force may be uniformly dispersed. In ad-
dition, the variation in the vertical length of the deposition
mask according to the embodiment depending on loca-
tions may be reduced. Accordingly, since the variation in
the width of the metallic plate of the deposition mask ac-
cording to the embodiment in the active area AA and the
unactive area UA may be reduced, the twisting of the
through holes may be reduced.

[0116] When the twisted index o is less than 0.85 or
exceeds 1.15, the twisting of the deposition mask pro-
vided in the active area AA to support the through holes
may be increased. Accordingly, the deposition efficiency
of the pattern formed by the deposition mask may be
lowered. In addition, the patterns formed by the deposi-
tion mask may be overlapped with each other, so that
the fabrication efficiency of the OLED panel may be low-
ered.

[0117] The deposition mask 100 provided in the active
area AA may be formed integrally with the deposition
mask 100 provided in the unactive area UA.

[0118] The deposition mask 100 provided in the active
area AA may include bridges to support a plurality of
through holes.

[0119] The bridge may include a first bridge part BR1
to support a part between the first surficial holes V1 pro-
vided in the first surface 101 of the metallic plate, and a
second bridge part BR2 to support a part between the
second surficial holes V2 provided in the second surface
102 of the metallic plate.

[0120] The firstand second bridge parts BR1 and BR2
may have mutually different widths. A width of the first
bridge part BR1 on the first surface may be wider than a
width of the second bridge part BR2 on the second sur-
face. In this case, the width of the first bridge part BR1
may be measured from the first surface, and the width
of the second bridge part BR2 may be measured from
the second surface. In detail, the width of the first bridge
part BR1 may signify an average width of first bridge parts
BR1 supporting a part between adjacent through holes.
The width of the second bridge part BR2 may signify an
average width of second bridge parts BR2 supporting a
part between adjacent through holes.

[0121] The widths of the first and second bridge parts
BR1 and BR2 may be varied depending on the thickness-
es of the deposition mask. Accordingly, the following
thicknesses are provided only for an illustrative purpose,
and the embodiment is not limited thereto.

[0122] For example, the width of the first bridge part
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BR1 maybe inthe range of 20 um to 50 um. Forexample,
the width of the first bridge part BR1 may be in the range
of 30 um to 45 um. For example, the width of the first
bridge part BR1 may be in the range of 30 um to 40 xm.
[0123] Forexample, the width of the second bridge part
BR2 may beinthe range of 0.5 umto 7 um. For example,
the width of the second bridge part BR2 may be in the
range of 1 um to 5 um. For example, the width of the
second bridge part BR2 may be in the range of 1 um to
3 pum.

[0124] The firstand second bridge parts BR1 and BR2
may have mutually different areas when viewed in a plan
view. For example, the area of the first bridge part BR1
may be wider than the area of the second bridge part
BR2 when viewed in a plan view.

[0125] Thefirstbridge part BR1 may be flat. In addition,
the second bridge part BR2 may be flat. Since the first
bridge part BR1 and the second bridge part BR2 may be
flat, the adhesive force of the photoresist layer or the
photosensitive film resist layer, which prevents etching
in the etching process, may be increased, the uniformity
of the through holes may be improved.

[0126] A depth of the first surface of the deposition
mask 100 measured in the active area AA corresponds
to a depth of the first surface of the deposition mask 100
measured in the unactive area UA. A depth of the second
surface of the deposition mask 100 measured in the ac-
tive area AA corresponds to a depth of the second surface
of the deposition mask 100 measured in the unactive
area UA.

[0127] In addition, the difference between the depth of
the first surface of the deposition mask 100 measured in
the active area AA and the depth of the first surface of
the deposition mask 100 measured in the unactive area
UA may be smaller than the difference between the depth
of the second surface of the deposition mask 100 meas-
ured in the active area AA and the depth of the second
surface of the deposition mask 100 measured in the un-
active area UA. Since the second surface of the deposi-
tion mask 100, which is a surface where the second surfi-
cial hole V2 is formed, has an etching area wider than
that of the first surface, the depth difference between the
second surfaces may be greater than the depth differ-
ence between the first surfaces.

[0128] In other words, the first surface 101 in the first
bridge part BR1 may have the depth corresponding to
that of the first surface 101 in the unactive area UA. Ac-
cordingly, the twisting caused by tension may be re-
duced.

[0129] Inaddition, thefirstsurface 101 inthe firstbridge
part BR1 may have the depth different from that of the
first surface 101 in the unactive area UA. In this case,
the first surface 101 in the first bridge part BR1 may be
provided in parallel to the first surface 101 in the unactive
area UA while facing the first surface 101 in the unactive
area UA. Accordingly, the twisting caused by tension may
be reduced.

[0130] For example, the depth of the first surface 101
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in the first bridge part BR1 may have the difference of
less than 5 um from the depth of the first surface 101 in
the unactive area UA. The depth difference includes 0
um, and may be varied depending on the thicknesses of
the deposition mask, but the embodiment is not limited
thereto.

[0131] The second surface 102 in the second bridge
part BR2 may have the depth corresponding to that of
the second surface 102 in the unactive area UA. Accord-
ingly, the twisting caused by the tension may be reduced.
[0132] In addition, the second surface 102 in the sec-
ond bridge part BR2 may have the depth different from
that of the second surface 102 in the unactive area UA.
In this case, the second surface 102 in the second bridge
part BR2 may be provided in parallel to the second sur-
face 102 in the unactive area UA while facing the second
surface 102 in the unactive area UA. Accordingly, the
twisting caused by tension may be reduced.

[0133] For example, the depth of the second surface
102 in the second bridge part BR2 may have the differ-
ence of less than 5 um from the depth of second surface
102 in the unactive area UA. The depth difference in-
cludes 0 um, and may be varied depending on the thick-
nesses of the deposition mask, but the embodiment is
not limited thereto.

[0134] In other words, since the deposition mask ac-
cording to the embodiment may have a structure that is
less twisted due to the tension, the through holes may
be uniformly formed. Accordingly, the OLED panel fab-
ricated using the deposition mask according to the em-
bodiment may represent the excellent deposition effi-
ciency of the patterns, and the uniformity of the deposition
may be improved.

[0135] Hereinafter, the disclosure will be described in
more detail through embodiments and comparative ex-
amples. The embodiments are provided only for the il-
lustrative purpose of the disclosure, and the disclosure
is not limited to the embodiments.

<Experimental example 1: Evaluation in uniformity of
through hole according to k value>

[0136]
Table 1
kvalue | Uniformity of through holes
0.1 Failure
0.15 Failure
0.2 Failure
0.25 Failure
0.3 Failure
0.35 Failure
0.4 Failure
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(continued)

kvalue | Uniformity of through holes
0.45 Failure
0.5 Failure
0.55 Failure
0.6 Failure
0.65 Excellent
0.7 Excellent
0.75 Excellent
0.8 Excellent
0.85 Excellent
0.9 Excellent
0.95 Excellent
1.0 Excellent

[0137] Table 1 shows an evaluation result in the uni-
formity of the through holes according to the k value.
[0138] When the difference in size between the refer-
ence hole and the adjacent holes exceeds *=3um, the
uniformity of the through holes is marked as "Failure".
When the difference in size between the reference hole
and the adjacent holes is =3 or less, the uniformity of
the through holes is marked as "Excellent".

[0139] Referring to table 1, when the k value is equal
to or greater than 0.65, the uniformity of the through holes
is improved. Accordingly, the deposition efficiency of the
organic material pattern fabricated through the deposi-
tion mask according to the embodiment is improved.
[0140] When the k value is less than 0.65, as the uni-
formity of the through holes is degraded, the organic ma-
terial pattern fabricated through the through holes is var-
ied in size, so that the fabrication yield rate of the OLED
panel may be degraded.

<Experimental example 2: Evaluation of twisting accord-
ing to k value in stretching >

[0141]
Table 2
k value | Twisting in stretching
0.1 Failure
0.15 Failure
0.2 Failure
0.25 Failure
0.3 Failure
0.35 Failure
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(continued)

k value | Twisting in stretching
0.4 Failure
0.45 Failure
0.5 Failure
0.55 Failure
0.6 Failure
0.65 Failure
0.7 Failure
0.75 Failure
0.8 Excellent
0.85 Excellent
0.9 Excellent
0.95 Excellent
1.0 Excellent

[0142] Table 2 shows the evaluation result of the twist-
ing of the deposition mask according the k value when
stretching the deposition mask

[0143] In this case, the k value is obtained by measur-
ing the twisting of the deposition mask when a sample
of the deposition mask is stretched by force of 0.7 kgf.
[0144] When organic materials provided on the sub-
strate are overlapped with each other or when the width
differences amongthe R, G, and B patterns are irregularly
made due to the twisting of the deposition mask, the table
is marked as "Failure". When the organic materials pro-
vided on the substrate are not overlapped with each oth-
er, and when the width differences among the R, G, and
B patterns are uniformly made, the table is marked as
"Excellent".

[0145] Referring to table 2, when the k value is 0.8 or
more, the twisting of the deposition mask in stretching
may be lowered. Accordingly, the pattern layers formed
on the substrate may be prevented from being over-
lapped with each other.

[0146] Referring to FIG. 11, in the case of the deposi-
tion mask according to the embodiment which represents
the k value of 0.8 or more, the R, G, and B patterns are
not overlapped with each other, and the width differences
among the R, G, and B patterns are uniformly made.
Accordingly, the fabrication yield rate of the OLED panel
may be improved.

[0147] Meanwhile, when the k value is less than 0.8,
the twisting of the deposition mask in stretching may be
increased. Accordingly, the pattern layers formed on the
substrate may be overlapped with each other.

[0148] Referring to FIG. 12, in the case of the deposi-
tion mask according to the comparative example which
represents the k value of less than 0.8, the R, G, and B
patterns may be overlapped with each other. According-
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ly, the fabrication yield rate of the OLED panel may be
improved.

[0149] In other words, when the k value is 0.8 or more
in the deposition mask according to the embodiment, the
uniformity of the through holes may be improved and the
twisting of the deposition mask in stretching may be pre-
vented. Accordingly, the deposition efficiency and the
process efficiency of the OLED panel fabricated through
the deposition mask may be improved.

[0150] Any reference in this specification to "one em-
bodiment," "an embodiment," "example embodiment,”
etc., means that a particular feature, structure, or char-
acteristic described in connection with the embodiment
is included in at least one embodiment of the invention.
The appearances of such phrases in various places in
the specification are not necessarily all referring to the
same embodiment. Further, when a particular feature,
structure, or characteristic is described in connection with
any embodiment, it is submitted that it is within the pur-
view of one skilled in the art to effect such feature, struc-
ture, or characteristic in connection with other ones of
the embodiments.

[0151] Although embodiments have been described
with reference to a number of illustrative embodiments
thereof, it should be understood that numerous other
modifications and embodiments can be devised by those
skilled in the art that will fall within the spirit and scope
of the principles of this disclosure. More particularly, var-
ious variations and modifications are possible in the com-
ponent parts and/or arrangements of the subject combi-
nation arrangement within the scope of the disclosure,
the drawings and the appended claims. In addition to
variations and modifications in the component parts
and/or arrangements, alternative uses will also be ap-
parent to those skilled in the art.

Claims

1. Adeposition mask comprising a metallic plate includ-
ing a first surface (101) and a second surface (12)
opposite to the first surface (101),

wherein the first surface (101) of the metallic
plate includes a first surficial hole (VI), and the
second surface (102) of the metallic plate in-
cludes a second surficial hole (V2).

wherein a through hole is formed by a connec-
tion part (CA) through which the first and second
surficial holes (VI, V2) communicate with each
other,

wherein the width of the surficial hole (V2) is
wider than that of the first surficial hole (VI),
whereinthe through holesis arranged in line with
each other in the longitudinal direction, and is
arranged to be staggered from the through holes
of the longitudinal direction in the transverse di-
rection.
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2.

10.

1.

22

The deposition mask of claim 1, wherein a first di-
ameter of the through hole measured in the longitu-
dinal direction is different from a second diameter of
the through hole measured in the transverse direc-
tion.

The deposition mask of claim 1 or2, wherein a third
diameter of the through hole measured in a first di-
agonal direction corresponding to a direction of a
section taken along line A-A’ correspond to a fourth
diameter measured in a second diagonal direction
crossing the first diagonal direction.

The deposition mask atleast of claims 1 to 3, wherein
a third diameter of the through hole measured in a
first diagonal direction corresponding to a direction
of a section taken along line A-A’ is different from a
fourth diameter measured in a second diagonal di-
rection crossing the first diagonal direction.

The deposition mask atleast of claims 1 to 4, wherein
a first bridge (BR1) is disposed between two first
surficial holes (VI, V3),

wherein a second bridge (BR2) is disposed be-
tween two second surficial holes (V2, V4)
wherein a width of the first bridge part (BR1) on
the first surface is wider than a width of the sec-
ond bridge part (BR2) on the second surface.

The deposition mask of claim 5, wherein the width
of the first bridge part (BR1) is in the range of 20 um
to 50 um,

wherein the width of the second bridge part (BR2) is
in the range of 0.5 um to 7 xm.

The deposition mask of claim 5 or 6, wherein an area
of the first bridge part (BR1) is wider than the area
of the second bridge part (BR2) when viewed in a
plan view.

The deposition mask atleast of claims 1 to 7, wherein
the metallic plate comprises an active area (AA) dis-
posing the through holes and an unactive area (UA)
provided at an outer portion of the active area (AA),
further comprising a groove disposed in the unactive
area (UA).

The deposition mask of claim 8, wherein the groove
have 1/2 of the thickness of the unactive area (UA).

The deposition mask of claim 8 or 9, wherein the
groove is disposed in the first surface (101) of the
metallic plate.

The deposition mask atleast of claims 1to 10, where-
in the metallic plate have a thickness of 10 xm to 30

um.
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The deposition mask atleast ofclaims 1to 11, where-
in the width (W1) of the first surficial hole (VI) is in
the range of 20 um to 50 um, and the width (W2) of
the second surficial hole (V2) is in the range of 50
um to 90.

The deposition mask atleast ofclaims 1to 12, where-
in a relation ratio of the depth (HI) of the first surficial
hole (VI) to the thickness of the metallic plate is 1:
(3.5-12.5).

The deposition mask atleast ofclaims 1to 13, where-
in aninclination angle of aline to link a predetermined
point (A1) at an end of the connection part (CA) with
a predetermined point (B1) at an end of the second
surficial hole (V2) is in the range of 20° to 70°.

The deposition mask atleast of claims 1to 14, where-
in a relation ratio of the depth (HI) of the first surficial
hole (VI) to the thickness of the metallic plate is 1:
(3.5-12.5).

The deposition mask atleast ofclaims 1to 15, where-
in the depth (HI) of the first surficial hole (VI) is in the
range of 0.1 um to 7 pum.
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Fig 7.
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